INTRODUCTION
============

The medicines are essential health inputs and determinants in the good outcome of a large number of diseases and harms to health, including the increased survival rate and relief of suffering.

Many countries face serious problems of access both to health services and to medicines[@B23]. However, both indicators tend to be high in many countries, even among vulnerable groups, although to a greater magnitude in groups of higher income[@B23]. Wagner et al., reviewing data from 70 countries, showed that between 93.0% and 100% of individuals reported getting health care and from 72.0% to 83.0% all or almost all of them managed to get the medicines they sought for the last 12 months[@B24]. Study in four Central American countries showed that 79.1% of individuals found access to medicines (sought and obtained)[@B1].

The consumption of medicinal products is influenced, inter alia, by market failure[@B5]. One of them, of particular relevance in this study, is the price inelasticity of demand[@B21]. Facing the need to use medicines, even if expensive, users are compelled to dispose of property or resort to justice to demand them, in order to ensure continuity of treatment and the mitigation of their suffering.

Thus, an important aspect is to understand the economic impact of this access for families and individuals. Expenditures on health may contribute to the impoverishment of individuals[@B27], a fact evidenced also for Brazil[@B9]. When the ability to pay with their income is exceeded, people count on loans and savings, sell assets, reduce essential expenses, such as food or education[@B24], and all these measures have a negative impact on their quality of life.

Catastrophic health expenditure (CHE) has been used to express the excessive financial burden for families. It can be measured in various ways, such as by calculating the proportion of expenditure on health in relation to the total income of the household[@B4] ^,^ [@B25], by measuring the ability to pay (affordability)[@B27] and by the presence of deleterious impacts on the family budget[@B14]. We did not find in the literature an operational definition of catastrophic expenditure on medicines (CEM).

Wagner et al. found means of 9.0% and 18.6% of households in upper-middle income countries for CHE, measured, respectively, (a) by the health expenditure of 40.0% or more of household income and (b) by the declaration of people who sold goods or requested loans for medical expenses[@B24]. The authors observed that between 41.0% and 61.0% of individuals, respectively in households of low- and high-income countries, spent their entire budget for health on medicine[@B24]. Knaul et al. showed 1.0% to 25.0% of households that reported CHE in study including 12 Latin American countries[@B13].

In Brazil, the public provision of medicines occurs by different mechanisms -- free provision in public health facilities or by free provision or copayment in the Popular Pharmacy Program. Despite this, medicines are the main responsibles for health expenditure, being around 45.0% of the budget for health of families and charging, especially, the poorest[@B3] ^,^ [@B12].

This study aimed to describe, based on data from the national household survey, the magnitude of CEM in Brazil according to regions of the Country, household size, and composition in terms of residents in a situation of dependency.

METHODS
=======

This article uses data from the household survey conducted as part of the *Pesquisa Nacional sobre Acesso, Utilização e Promoção do Uso Racional de Medicamentos* (PNAUM -- National Survey on Access, Use and Promotion of Rational Use of Medicines), which also featured a component implemented in primary health care services. The component of the survey consisted of a cross-sectional population-based study, applied in permanent households of urban areas throughout Brazil. Exactly 20,404 households were included and 41,433 people were interviewed, representing 171 million of residents in urban areas of Brazil. The face-to-face questionnaire, specifically prepared by the team of researchers, was applied by means of an electronic device (tablet), from September 2013 to February 2014. It contained 11 blocks of questions: general information of the respondent; chronic diseases (not infectuous); detail of medicines of continuous use; use of health services; acute diseases; detail of the medicines of eventual use; contraceptives; pharmacy services; behaviors that may affect the use of medicines; package inserts and packages; lifestyle; health plan; and household information. This article uses data from the last block (household information). Details about the method can be found in another article[@B16].

The outcomes of interest were CEM (primary outcome) and CHE (secondary outcome). CHE was acknowledged as existent when the question "Did you not buy something to pay expenses with health problems?" received affirmative answers, and CEM, every time the drugs were referred to as one of the items responsible for expenditures on health problem. The choice for such measures happened because the questionnaire did not contemplate questions of financial expenses.

The prevalence and 95% confidence intervals (95%CI) of CHE and CEM -- both having as denominator the total of valid households -- were stratified according to the *Critério Classificação Econômica Brasil* (CCEB -- Brazilian Economic Classification Criterion) developed by the *Associação Brasileira de Empresas de Pesquisa* (ABEP -- Brazilian Research Association)^a^ (2013) in "A/B", "C", "D/E". It was estimated according to the regions of the Country; number of residents that depend on the income (1; 2; 3 or more); the presence of children under the age of five; and the presence of residents in situation of dependency by age (under 15 years \[young-age dependency ratio\] and people aged 65 years or over \[old-age dependency ratio\]). Whenever the coefficient of variation was greater than 30.0%, caution was recommended in the interpretation of the data. We also presented ways to deal with the CHE according to ABEP's classification, applying the Pearson's Chi-square test to assess the statistical significance of differences among groups, whereas a significance level of 5%. All calculations were performed on the weighted database post-stratification to ensure national representation, being made extrapolation for 171 million of inhabitants of urban areas. Data were analyzed with the statistical program SPSS (Inc. Released 2009. Pasw Statistics for Windows, Version 18.0. Chicago: SPSS Inc).

^a^ Associação Brasileira de Empresas de Pesquisa (ABEP). Critério de Classificação Econômica Brasil. Alterações na aplicação do Critério Brasil, válidas a partir de 1/1/2013. São Paulo (SP): Associação Brasileira de Empresas de Pesquisa; 2013 \[cited 2016 Aug 1\]. Available from: http://www.abep.org/criterio-brasil

The study was approved by the National Committee for Ethics in Research (CONEP -- Opinion 398,131, from September 16, 2013) and all the interviews were conducted after the respondents or their legal guardians (in case of minors or people unable to answer their own questionnaire) read and signed the informed consent form.

RESULTS
=======

Of the total number of 20,404 households visited, 909 households were lost due to the lack of reply to CHE and three others due to insufficient information for the construction of ABEP's variable socioeconomic classification. Thus, 19,492 households were studied regarding the outcomes of interest. Of these, the majority belonged to the class C (57.3%) and resided in the Southeast region (45.1%). The households had an average of 3.1 residents, the majority (68.2%) with three or more, and the minority (11.6%) with one resident only. About 1/4 of the households had children under the age of five, about half had residents in the young-age dependency ratio (under 15 years) and 20.4% in the old-age dependency ratio (over 65 years). Most (66.7%) households had some resident in situation of dependency when considered both the limits of the age group ([Table 1](#t1){ref-type="table"}).

Table 1Distribution of households stratified by economy class according to the regions of the Country, number of inhabitants, and the presence of children and residents in situation of dependency by age. PNAUM, Brazil, 2014.VariableProportion of households^a,b^A/BCD/ETotal%95%CI%95%CI%95%CI%95%CIRegionNorth4.83.5--6.77.86.1--9.99.27.0--12.17.45.9--9.4Northeast10.37.7--13.824.320.0--29.144.437.5--51.625.321.0--30.1Southeast57.650.9--64.044.538.6--50.433.326.7--40.745.139.4--51.0South18.214.4--22.814.811.9--18.46.75.0--9.013.911.2--17.1Midwest9.06.8--11.98.76.8--10.96.34.7--8.38.36.5--10.4Number of residents16.75.2--8.411.510.2--13.017.115.2--19.211.610.5--12.7220.017.5--22.719.618.4--20.822.420.4--24.520.219.2--21.3≥ 373.370.0--76.568.966.9--70.960.557.5--63.468.266.5--69.9Situation of dependency by age^c^Presence of people under 5 years10.64.9--21.328.326.5--30.230.628.0--33.327.225.7--28.8Presence of people under 15 years46.843.8--49.952.550.4--54.551.848.8--54.751.149.2--52.9The presence of people aged 65 years or over19.917.9--22.019.918.5--21.522.320.1--24.620.419.2--21.7Presence of people under 15 years, 65 years or over61.859.0--64.667.766.1--69.369.166.4--71.666.765.3--68.0Total22.320.4--24.457.355.8--58.920.318.6--22.2100-[^3][^4][^5]

In about one of every 17 households (5.3%) CHE was reported and, in 3.2%, the medicines were reported as one of the items responsible for this situation (value not shown in the Table). The Southeast region showed the lowest prevalence of households with CHE (3.2%) ([Table 2](#t2){ref-type="table"}).

Table 2Prevalence of households with catastrophic health expenditure stratified by economic class, according to the regions of the Country, number of inhabitants, and presence of children and residents in a situation of dependency by age. PNAUM, Brazil, 2014.VariablePrevalence of households where catastrophic health expenditure was declared^a,b^A/B (n = 137)C (n = 727)D/E (n = 288)General (n = 1.152)%95%CI%95%CI%95%CI%95%CIRegion p \< 0.001 p = 0.001 p = 0.072 p \< 0.001North3.21.7--5.8^c^6.85.0--9.26.74.4--10.26.24.8--8.1Northeast6.93.5--13.1^c^7.85.9--10.08.36.3--10.97.96.3--9.8Southeast1.50.8--2.7^c^3.82.6--5.54.22.2--7.6^c^3.22.4--4.2South3.32.3--4.67.35.9--9.06.74.0--11.06.15.0--7.3Midwest3.52.2--5.46.75.4--8.28.85.2--14.46.25.1--7.5Number of residentsp = 0.016 p \< 0.001 p = 0.002 p \< 0.00110.80.3--1.9^c^2.61.8--3.72.81.7--4.52.41.8--3.221.71.0--2.95.34.2--6.76.94.7--9.84.94.0--5.9≥ 33.02.2--4.26.45.3--7.77.86.0--9.95.85.0--6.8Situation of dependency by ageUnder 5 yearsp = 0.006 p = 0.749 p = 0.178 p = 0.372Presence1.40.8--2.36.04.5--8.08.25.6--11.85.74.5--7.1Absence3.02.1--4.15.74.9--6.66.14.7--7.85.14.5--5.8Under 15 yearsp = 0.064 p = 0.051 p = 0.015 p = 0.001Presence3.42.1--5.36.45.2--7.98.16.2--10.56.15.2--7.3Absence2.01.4--2.85.04.3--5.95.24.0--6.94.33.8--5.065 years or overp = 0.121 p = 0.408 p = 0.323 p = 0.628Presence3.72.5--5.45.34.4--6.45.74.1--7.95.14.3--5.9Absence2.41.6--3.55.94.9--7.07.05.5--8.95.34.6--6.2Under 15 years, 65 years or overp = 0.002 p = 0.325 p = 0.255 p = 0.010Presence3.42.4--4.86.05.0--7.27.25.6--9.15.74.9--6.6Absence1.40.9--2.25.34.4--6.45.74.0--8.03.75.2--8.7^c^General2.61.9--2.25.85.0--6.76.75.4--8.35.34.6--6.0[^6][^7][^8]

Regarding the number of residents, the higher prevalence of CHE was among households with three or more (5.8%), with significant differences in all economic classes ([Table 2](#t2){ref-type="table"}).

As for the residents in a situation of economic dependency, we observed a higher prevalence of CHE, statistically significant, with the presence of residents in the young-age dependency ratio ([Table 2](#t2){ref-type="table"}).

The prevalence of CEM behaved very similar to that of health, with lower prevalence in the Southeast region (1.7%), especially in class A/B (0.9%) ([Table 3](#t3){ref-type="table"}). When considered the number of residents, the prevalence of two or more was almost twice as high as that of only one resident, pattern that repeated itself for the economic classes C and D/E. The CEM was greater in the presence of young dependency (3.6%) ([Table 3](#t3){ref-type="table"}).

Table 3Prevalence of households with catastrophic expenditure on medicines stratified by economic class, according to the regions of the Country, number of inhabitants, and presence of children and residents in a situation of dependency by age. PNAUM, Brazil, 2014.VariablePrevalence of households where catastrophic expenditure on medicines was declared^a,b^A/B (n = 80)C (n = 466)D/E (n = 194)General (n = 740)%95%CI%95%CI%95%CI%95%CIRegion p = 0.000 p = 0.000 p = 0.135 p = 0.000North2.21.0--5.1^c^4.53.2--6.35.13.1--8.44.33.2--5.9Northeast5.22.2--12.1^c^5.54.2--7.15.64.1--7.65.54.3--7.0Southeast0.90.4--2.1^c^1.81.2--2.53.01.5--5.9^c^1.71.3--2.3South2.11.4--3.13.92.9--5.35.43.0--9.7^c^3.52.7--4.5Midwest1.50.9--2.53.72.8--4.84.62.3--9.2^c^3.32.6--4.2Number of residentsp = 0.010 p \< 0.001 p = 0.007 p \< 0.00110.40.1--1.5^c^1.61.0--2.52.01.1--3.61.61.1--2.220.71.4--30.5^c^3.22.5--4.25.13.2--7.93.12.4--3.9≥ 32.11.3--3.23.73.0--4.55.23.8--6.93.63.0--4.2Situation of dependency by ageUnder 5 yearsp = 0.034 p = 0.088 p = 0.194 p = 0.337Presence0.80.4--1.72.82.1--3.76.24.2--9.03.22.6--4.1Absence1.91.2--3.03.63.0--4.33.92.9--5.33.22.7--3.8Under 15 yearsp = 0.026 p = 0.008 p = 0.041 p \< 0.001Presence2.51.4--4.33.42.7--4.25.54.1--7.43.63.0--4.4Absence1.00.6--1.63.32.7--4.03.72.6--5.22.82.4--3.365 years or overp = 0.179 p = 0.429 p = 0.346 p = 0.879Presence2.11.2--3.53.42.7--4.23.52.2--5.43.12.5--3.8Absence1.60.9--2.73.42.8--4.04.93.8--6.53.32.8--3.9Under 15 years, 65 years or overp \< 0.001 p = 0.097 p = 0.294 p = 0.010Presence2.41.5--3.83.32.7--4.04.83.6--6.33.42.9--4.0Absence0.50.3--1.03.52.8--4.44.32.8--6.52.92.4--3.6General1.71.1--2.53.42.9--3.94.63.6--5.93.22.8--3.8[^9][^10][^11]

Not paying the bills was the main strategy used to deal with the CHE. Saving money was the strategy whose use by different ABEP classes had statistically significant difference (p \< 0.05) ([Table 4](#t4){ref-type="table"}).

Table 4Strategy declared to deal with catastrophic health expenditure. PNAUM, Brazil, 2014.Strategy used to deal with the expenditure^c^Strategy declared to deal with catastrophic health expenditure^a,b^TotalA/BCD/Ep%95%CI%95%CI%95%CI%95%CINot paying the bills36.030.4--42.130.116.6--48.233.127.1--39.645.835.4--56.50.082Taking out a loan from financial institutions30.025.4--35.036.724.7--50.630.825.2--37.125.017.8--33.90.274Taking out a loan from friends or family19.515.5--24.411.36.8--18.320.215.1--26.621.313.7--31.70.273Selling goods15.411.7--20.019.99.9--36.1^d^14.19.6--20.316.510.6--24.80.626Not buying food13.510.8--16.76.93.3--13.7^d^12.79.8--16.418.212.0--26.50.052Saving money2.81.8--4.21.90.7--5.1^d^3.92.4--6.20.50.2--1.6^d^0.001Others0.50.2--1.6^d^1.70.4--7.1^d^0.50.2--1.6^d^0.20--1.6^d^0.053[^12][^13][^14][^15]

DISCUSSION
==========

The prevalence of CEM followed the same distribution of CHE as for the regions of the Country, the presence of three or more residents and the presence of a resident in situation of economic dependency. The situations they most reported as being of catastrophic expenditure were the presence of three or more residents and, above all, the presence of a resident in a situation of dependency under 15 years.

Not buying food or paying the bills and saving money were the strategies with greater differences between the economic classes, even though the last one should be interpreted with caution because of the low number of reports. Not paying the bills was the most used strategy by classes C and D/E, while taking out a loan in financial institutions was more common for the class A/B.

This study was conducted with data from national survey, the first one specific for access to and use of medicines with national scope, representative of large regions of the Country, having been included households located in urban areas.

We found convergent values with the average of 3.3 inhabitants per household and 10.8 one-person households reported by the Brazilian Institute of Geography and Statistics (IBGE) in the 2010 census[^b^](#fnb){ref-type="fn"}. Unlike the census data, which showed a decline in the number of residents with increased income in households with earnings, we found higher proportion of one-person households in the class D/E. Camarano[@B10] signals to the increased proportion of older people living alone, especially women.

The dependency ratio expresses the relationship between the population that has no formal conditions to contribute economically (people under 15 years and those aged 65 years or over) in relation to the population economically active. The situation of economic dependency is usually linked to care dependency, as both children and disabled older people require support to carry out their daily activities[@B18]. This care will require, among other things, additional economic resources from their guardians to afford the required infrastructure. The catastrophic expenditure, both on health and on medicine, in all the socioeconomic classes, was greater in more numerous families, especially the ones with young residents in a situation of economic dependency.

The CHE level reported was less than that of countries of all income groups (World Bank classification) in a study in which the variable was measured in a similar way[@B24] and found moderate means of 44.1%; 29.8%; 18.6%; and 13.4% of households with CHE report, respectively, for countries with low, medium-low, medium-high, and high income. The same study showed that CHE was inversely proportional to the proper functioning of the health services and access provided by governments. Brazil has high rates of access to health services, which makes the proportion of those who needed and did not seek (16.8%) greater than of those who searched and could not be assisted (2.5%)[^c^](#fnc){ref-type="fn"}. This indicates that, in general, people can overcome the barriers of access and obtain care, although not necessarily in a timely manner.

The proportions of catastrophic expenditure on health and medicines found converge with other national measures. Study with data from the National Household Budget Survey of 2002/2003[@B2], which measured the CHE based on the proportion of consumption and household income, indicated levels smaller than those of international studies. Another national study[@B12], using data from two consecutive Household Budget Surveys (HBS) (2002/2003 and 2008), found that painkillers, influenza, and antihypertensive drugs were the therapeutic groups that had the highest participation in the budget of the families who spent money on medicines. The first and third are, at the time of completion of the study, included both in the public supply of medicines in health units and in the Popular Pharmacy for free. It is reasonable to assume that the low level of catastrophic expenditure we found for health and medicines is the result of public policies aiming to expand the access to medicines, despite the many problems that still exist in the pharmaceutical field[@B15] ^,^ [@B20]. Study conducted in Rio Grande do Sul corroborates the potential protective role of free provision regarding expenditures on medicines, especially in the poorest groups[@B6].

In the case of medicines, studies have generally found high rates of access[@B19], but while most health care is obtained from the Brazilian Unified Health System (SUS)[@B22], most medicines are obtained from the private sector[@B8] ^,^ [@B17]. The medicines represent a high proportion of expenditure on health and, similarly, in this study they were present in most situations of CHE, with a higher catastrophic expenditure among the poorest, pattern observed in other studies[@B6] ^,^ [@B7].

Among the regions, Southeast showed the best situation, both for expenditure on health and on medicines. This finding converges with other studies, which usually indicate better results in this area of the Country, as well as the South region[@B11], which, however, did not have the same kind of outcome in our study.

As limitations, we can highlight the option, important to other analyses, of putting the key question for the catastrophic expenditure in the block of household information. However, this resulted, in the case of our approach, in the impossibility of verifying the association with aspects in the individual level, such as reported diseases, health insurance coverage, or use of health services. It could have happened, for example, that in a household with reports of catastrophic expenditure only healthy individuals were interviewed, however, the catastrophic expenditure could have been caused by an individual who was not drawn to answer the questionnaire. The expenses abandoned because of health expenditure, question used as the main filter in the analysis, may have included unnecessary items, judgement however that is permeated by values of difficult consensus. The study was applied only in urban areas, however, this has been prevalent in population concentrations since 1970, reaching 84.4% in 2010[^b^](#fnb){ref-type="fn"}. Nevertheless, it cannot be overlooked that, though small, a portion of the Brazilian population lives in rural areas, which, generally, present worse health situation and less use of health services[^b^](#fnb){ref-type="fn"} ^,^ [^d^](#fnd){ref-type="fn"}. The loss of 912 households (4.5%) can be considered small, and unlikely to have affected the findings. Finally, it is important to indicate that we used an indirect measurement of catastrophic expenditure, since we did not ask directly about expenses. On the other hand, there is no formal definition for CEM, so the measurement used in this study considered its impact on the families, whether they needed extra resources or deprived themselves of other goods to obtain care and medicines.

We considered the number of residents dependent on the income, the region of the Country, and the presence of residents in a situation of dependency. For the latter, although we found in the literature two different age limits[^e^](#fne){ref-type="fn"} ^,^ [^f^](#fnf){ref-type="fn"} for the definition of old-age dependency, we preferred working with the limit of 65 years for being convergent with the international literature[^g^](#fng){ref-type="fn"}.

Catastrophic expenditures on health and on medicines were present, respectively, in 5.3% and 3.2% of the Brazilian households. Multi-person households, presence of residents in a situation of economic dependency, and belonging to the class D/E had the highest prevalence of CEM. Among the regions, Southeast showed the lowest prevalence. Although the problem is important, with relevant aspects of inequity, the Brazilian policies seem to be protecting families from catastrophic expenses on health and on medicines, because the prevalence found in this study is lower than that found in other countries.
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